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This note has been written as a paper given at a course at the 
Oxford Polytechnic as well as for the staff of the Countryside 
Commission in April 1975. 
At the Oxford Polytechnic a course was given regarding 'Planning 
for Recreation' in the week from 6 tot 11 April, 1975. Several 
topics were given. One of these topics was research and management 
of outdoor recreation in the Netherlands. This note gives the paper 
which has been discussed on the third day of the course. 
The Countryside Commission wanted to have insight in current 
recreation research in the Netherlands. Parts of this note have 
been used to gave a paper for the staff of this agency as also to 
discuss problems concerning outdoor recreational facilities in rural 
areas, both in England and in the Netherlands. 
C O N T E N T S 
page 
1. INTRODUCTION 1 
2. MANAGEMENT OF RECREATIONAL LAND 1 
2.1. National policy 1 
2.2. Detail problems 5 
3. DETERMINATION OF TYPE OF FACILITIES (WHAT?) 7 
4. DETERMINATION OF THE LOCATION (WHERE?) 10 
4.1. General 10 
4.2. Demand analysis 10 
4.2.1. General 10 
4.2.2. Use models 11 
4.2.3. Distribution models 15 
4.3. Supply analysis 17 
5. DETERMINATION OF THE CAPACITY (WHAT SIZE?) 20 
5.1. General 20 
5.2. Demand analysis 20 
5.3. System to determine the normative number of visitors 22 
5.4. Supply analysis 27 
5.4.1. Physical capacity 27 
5.4.2. Ecological capacity 29 
5.4.3. Economic capacity 31 
5.4.4. Psychological capacity 32 
6. DETERMINATION OF THE LAYOUT (HOW?) 37 
6.1. General 37 
6.2. Supply analysis 37 
6.3. Use analysis 38 
Jt'1'""' 
• • * * • 
• ' . ' 
»?• 
page 
7. SOME SPECIAL INVESTIGATIONS 47 
7.1. General 47 
7.2. The horse riding research 47 
7.3. The cycle-tracks research 48 
7.4. The sportfishing research 49 
8. FINAL REMARKS 
8.1. General 50 
8.2 . P ro j ec t study 'Midden-Brabant ' 51 
LITERATURE 53 
1. INTRODUCTION 
In the Netherlands the p lanning and management of outdoor r ec r e -
a t ion p r o j e c t s i s becoming more and more impor tan t . This i s caused 
on the one hand by a r a p i d l y growing demand for such p r o j e c t s and on 
the o ther hand by the r e l a t i o n s h i p t h a t e x i s t s between outdoor r e -
c r e a t i o n a c t i v i t i e s and l and-use -p lann ing . 
I t i s for t h i s reason t h a t in the densely populated Nether lands 
a s p e c i a l Min i s t ry has been c rea ted t h a t d e a l s , among o the r t h i n g s , 
wi th outdoor r e c r e a t i o n . This Min i s t ry i s c a l l e d the Min i s t ry for 
C u l t u r e , Recreat ion and Socia l Af fa i r s (CRM). Also o ther M i n i s t r i e s , 
e . g . the Min is t ry of Agr i cu l tu r e and F i s h e r i e s , the Min i s t ry of 
T ra f f i c and Waterways and the Minis t ry of Economic A f f a i r s , as far 
as i t concerns t h e i r r e s p o n s i b i l i t i e s , dea l wi th outdoor r e c r e a t i o n . 
The c r e a t i o n of outdoor r e c r e a t i o n p r o j e c t s i s often supervised and 
executed by governmental s e r v i c e s . P r i v a t e e n t e r p r i s e s need for such 
p r o j e c t s an o f f i c i a l consent and ask in some cases subven t ions , so 
a l so in t h i s regard i t i s important to have a n a t i o n a l po l i cy on 
outdoor r e c r e a t i o n . 
2 . MANAGEMENT OF RECREATIONAL LAND 
2 . 1 . N a t i o n a l P o l i c y 
In t h e i r f ive -yea r Planning Report for 1975 through 1979 (CRM, 
1974) the Min is t ry of Cu l tu r e , Recreat ion and Socia l Af fa i r s gives 
the o b j e c t i v e s , the means and the p lans of the government on outdoor 
recreat ion. 
The most important objective is considered to stimulate - in 
Cooperation with local authorities - the possibilities for non-organized 
outdoor recreation at sites where these facilities do not yet exist, 
and to maintain and renew the existing ones. 
Other aims, given in the Planning Report are: 
- to guarantee a wide spectrum of recreational activities; 
- the creation, if necessary, of recreation facilities together with 
other social provisions. 
The means that will be used are: 
1. the creation of outdoor recreation facilities in and nearby the 
villages, towns and cities; 
2. the creation of outdoor recreation facilities in rural areas at 
a nation wide scale. 
For the realization various procedures can be used, e.g.: 
a. project development 
b. research with regard to the nation wide demand 
c. setting of priorities 
d. subvention of local governments 
e. the development of gate-fees for certain provisions 
3. a coordination of the various national ministries as far as their 
responsibilities concern on outdoor recreation; 
4. the encouragement of a cooperation of governmental services and 
private enterprises ; 
5. a special policy regarding camping grounds; 
6. research, especially with regard to: 
a. the effects of the rapid increase of stay-recreation 
b. motives, needs and wishes of the recreationists, and the re-
creational potentials of certain landscapes and city-quarters 
7. the creation of National Landscapes 
With regard to the plans mentioned in the Report, the country 
is devided into 20 recreation districts. Each district receives yearly 
subventions which can be revised from year to year. 
The growing interst in outdoor recreation necessitates an increase 
in research in this field. In this context three aspects are important» 
namely: 
a. the organization of the research 
b. the kind of research 
c. the application of the results 
Sub a. In the Netherlands outdoor recreation research is widely 
spread. It is carried out by: ministries, universities, research in-
stitutes, governmental services and private enterprises. 
Research by the ministries is carried out for instance by the 
Ministry of Traffic and Waterways (recreational traffic), the Ministry 
of Economic Affairs (benefit-cost analyses of outdoor recreation 
provisions), the Ministry of Agriculture and Fisheries (recreation in 
rural areas) and the Ministry of Physical Planning (relation between 
outdoor recreation and other activities). The Ministry of Culture, 
Recreation and Social Affairs has a special research group, that 
carries out its own research program as well as coordinates the re-
search done in the Netherlands, especially the research that is sub-
vent ioned. 
Most universities have one or more departments in which outdoor 
recreation forms a fundamental part of the program. Here research is 
generally more fundamental, but it is badly coordinated. 
Research institutes which, as part of their program, carry out 
outdoor recreation research are for instance: the Institute for 
Applied Sociology, the Institute for Nature Conservancy, the Institute 
for Research in Forestry and Landscaping and the Institute for Land 
and Water Management Research (ICW). Though their programs are not 
coordinated there are many contacts regarding the subjects of re-
search. 
The governmental services which carry out such research are ; 
- the IJsselmeer Polders Development Authority 
- the Government Service for Land and Water Use 
- the Government Service for Physical Planning 
The private enterprises can be subdivided into two groups. The 
first one especially dealing with research, the second with a major 
task in planning and construction of projects. One of the most impor-
tant enterprises for research is the Netherlands Research Institute 
for Tourism and Recreation, an institute that works for governmental 
authorities (local, regional and national) as well as for private 
enterprises. The second group, especially the units dealing with the 
construction of roads, new city-quarters, land reform plans, etc. 
carries out different forms of outdoor recreation research. In this 
context the Recreation Foundation should be mentioned as it coordinates 
research on recreation in the Netherlands, as well as pays attention 
to special issues. 
Sub b. Research on outdoor recreation in the Netherlands deals with: 
- sociology - land layout 
- economy - futurology 
- traffic sciences - psychology 
- The sociologie research includes fundamental studies as: 
. social determinants of free time behaviour (e.g. WIPPLER, 1966); 
. the relationship between people living in the countryside and the 
development of outdoor recreation in the region (e.g. KERSTENS, 
1973) 
Recently studies have started regarding sports fishing, spending 
free time (especially weekends) in a certain area and the relation-
ship between facilities inside and outside the cities. 
- In the economical field it is tried to construct demand curves, 
based on spatial models, to estimate the benefits of certain kinds 
of outdoor recreation facilities, especially in cases of newly to 
be constructed ones in rural areas. 
- The traffic sciences construct models to predict recreational traffic 
as part of total traffic, in order to determine optimal road di-
mensions. 
- Land layout research deals with problems related to the kind of 
facilities that should be constructed, their best location and ca-
pacity. 
- Futurology tries to give predictions of the increase of the pheno-
menon of outdoor recreation, specified in several forms. 
- The psychologic studies concern the perception of landscapes by 
people, etc. 
Sub c. In the Netherlands application of these research results gives 
many problems, because: 
- when the study is a fundamental one it is often difficult to trans-
late it in such a way that it can be used for the determination of 
capacity and layout of a particular project; 
- when it is a case study it can only be used for the project for 
which the research has been carried out. 
Some exceptions exist however: 
- research carried out regularly (for instance each year) by the Central 
Bureau of Census is often used as a basis for further research as 
well as planning (holiday-research, day t r i p s , e t c . ) ; 
- some researchers give data which can frequently be used for both 
planning and further research. Examples are the research done on 
the day t r ip s of the inhabitants of four c i t i e s (RNP, 1963) and a 
research performed in 1965 in which the population of a province was 
involved (WIPPLER, 1966). 
Regarding nat ional outdoor recreat ion policy there is one more 
thing to be mentioned. The Ministry for Physical Planning coordinates 
the plans for outdoor recreat ion for the i r integrat ion into the nat ional 
planning of a l l spa t i a l demands in the Netherlands. In th i s way the 
re la t ionship between outdoor recreat ion on the one hand and spa t i a l 
a c t i v i t i e s as t r a f f i c , nature conservancy, agr icu l tu re , landscaping, 
e t c . on the other hand can be determined. 
2 .2 . D e t a i l p r o b l e m s 
Once a certain policy is adopted, especially regarding the solu-
t ion of the deficit-problem by creating new f a c i l i t i e s , the following 
four major problems should be solved: 
a. the determination of the type of project (what) 
b. the determination of the correct location of the project (where) 
c. Lhe determination of the capacity of the project (what size) 
d. the layout of the project (how) 
As recreationists have their special preferences with regard to 
outdoor recreation activities, studies should be carried out in which 
both qualitative and quantitative aspects are subject of research. In 
this respect an analysis should be made of the landscape as well as 
of human reactions on physical-geographical structures. This land-
scape and perception research is growing rapidly in the Netherlands. 
To predict the number of visits to a project, studies have to be 
made of the increase in regional population and of the relationship 
between participation in outdoor recreation and a number of socio-
economic factors of the population (as income, age, profession and 
family-phase). 
To solve the fourth group of problems, relating to the layout of 
the project, the preferences of the recreationists for the facilities 
a project gives will have to be analysed. In the context of planning 
outdoor recreation projects, the following scheme of research needed 
can be given (see also VAN LIER, 1972): 
a. problems concerning types of facilities have to be based on ana-
lysis of amount and background of outdoor recreational activities; 
b. location problems are to be solved via studies regarding: 
- number and location of the cities and towns (location of the 
demand) 
- number and location of the existing alternative sites (competing 
aspect) 
- accessibility of existing and new projects (resistance aspect) 
- physical-geographical features of the area (suitability aspect) 
c. capacity problems can be solved by: 
- demand analysis: 
. relationship between participation and socio-economic factors 
. changes in recreational behaviour (trends and mutations) 
. estimation of present and future demand for different types 
of outdoor recreation 
. frequency analysis of visits per type of project to determine 
the normative numbers of visits 
- supply analysis: 
. physical capacity 
. ecological capacity 
. economic capacity 
. psychological capacity 
d. layout problems need: 
- supply analysis (see b) 
- use analysis: 
. relationship between layout and number of visitors 
. analysis of use (by the visitors) of elements of the project 
. changes in behaviour 
From this it can be concluded that there is a more or less strong 
connection between the solving of the four major problems. Demand 
analyses are needed for the determination of type, location and capa-
city. In the same manner supply analysis is a basis for the determina-
tion of capacity as well as layout. 
3. DETEBMINATION OF TYPE OF FACILITIES (WHAT?) 
To determine the type of facility it is necessary to have an in-
sight into participation patterns of the population with regard to 
the different kinds of outdoor recreational activities. Up to now there 
is, however, lack of good knowledge of this phenomenon. This means 
that good statistics on participation rate, distribution over types 
and distance, frequency and time of occurrence are needed. In order 
to be able to get reliable data on distribution over the various re-
creational activities a distinction of these activities has to be made. 
To this end several systems are used. In Fig. 1 one of these systems 
is given in which a first distinction is made between land recreation 
and water, border and beach recreation. Both groups are then subdivided 
into recreation on particular sites, in recreational areas or along 
routes. The different activities c.q. projects, based on this system, 
are given in Fig. 1 (see also BIJKERK, 1974). 
Land recreation 
Water, border and 
beach recreation 
a. on site 
1. settlements 
2. attractions 
3. sports and play 
1. picknick 
2. hunting 
3. skiing 
4. view—tower 
1. driving for pleasure 
2. walking 
3. horse—riding 
1. swimming and sunbathing 
2. angling 
3. skating (ice) 
mobile 
- : ; 
immobile -
tent, travelsleeper 
caravan, camping car, etc. 
j — fixed caravan, living — van, 
summerhouse, vacation — 
cabin, campinghouse, 
' second home, hotel, etc. 
recreation ground, traffic-garden, 
cable—way, midgetgolf, etc. 
football, playgrounds, etc. 
areas — Q boating n sailing, rowing, canoeing, motor boating waterskiing, racing, etc. 
-c tour sailing tour skating 
Fig. 1. Class i f icat ion of outdoor recreat ion types (af ter SEGERS, 
1970) 
1 . 
2 
3 
4 
5 
6 
7 
8 
9 
10 
bicycling 
playing outdoor games 
walking for pleasure 
swimming 
driving for pleasure 
fishing 
water skiing 
horseback riding 
boating 
camping 
or sports 
11 
12 
13 
14 
15 
16 
17 
18 
19 
sightseeing 
hunting 
attending outdoor sports events 
nature walks 
picnicking 
sailing 
hiking 
canoeing 
attending outdoor concerts, plays 
Fig. 2. Number of occasions that par t ic ipants engaged during summer in 
various outdoor recreat ion a c t i v i t i e s in 1960 and 1965 in the 
USA (after BOR, 1967) 
inland beaches 
swimming pools 
etc. 
Fig. 3. Distribution of recreationists over activities for the Nether-
lands (a) and the Twente-region in the eastern part of the 
country (b) (after GRONTMIJ, 1969) 
In the Netherlands research on participation rate and distribution 
over various activities has been carried out in 1956 by RNP (1961), in 
1965 by WIPPLER (1966) and for a number of years by the Netherlands 
Census Bureau (see for instance CBS, 1966, 1969, 1972). As these in-
vestigations were not carried out consistently it is difficult to com-
pare the different results and to calculate for instance trends and 
mutations. 
It is for this reason that as basis for planning of outdoor recre-
ation so many different figures for participation rates on outdoor re-
creation in general and distribution over activities are used. 
In Fig. 2 an example is given of investigations in the USA with 
regard to participation in different activities (BOR, 1967a). For the 
Netherlands other data are found, as can be seen in Fig. 3 (GRONTMIJ, 
1969). 
What type of facility is needed in a certain area depends on the 
established or estimated participation rates as well as the supply 
situation. If for instance the number of participants in a certain 
activity tends to exceed the sum of capacities of the projects for this 
activity, it might be concluded that a deficit in this facility exists. 
Confronting the participation rates on the one hand with the entire 
existing supply situation on the other, clarifies the type or types 
of facilities needed in the region. 
4. DETERMINATION OF THE LOCATION (WHERE?) 
4.1. G e n e r a l 
As has been stated the location is to be based on both demand 
and supply analyses, see Fig. 4. 
4.2. D e m a n d a n a l y s i s 
4.2.1. General 
Essential for planning recreation projects is that demand analyses 
are carried out in a quantitative way. This means that for instance 
the number of visitors which will visit the new project must be known. 
It is for this reason that planners usually are working with model 
studies. 
For the determination of the location two types of models are used 
in the Netherlands: use models and distribution models. 
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SITE PROPERTIES 
ALTERNATIVES 
VEGETATION 
TOPOGRAPHY 
PARCELLING 
WATER 
BUILINGS 
FLORA + FAUNA 
SOILS 
ROADS 
PHYSIOGRAPHIC 
CHARACTERISTICS 
]
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=c SUITABILITY 
CLASSIFICATION 
INCOME 
JOBS 
MOBILITY 
AGE 
DEGREE OF 
URBANIZATION 
TOWNS AND VILLAGES 
PATTERN 
BEHAVIOUR 
CHARACTERISTICS 
LAND USE COMPETITION 
SITE 
Fig« 4. Scheme of allocation determination in recreation planning 
(after VAN UER, BAKKER and BERGMAN, 1971) 
4.2.2« Use models 
This type of models is developed by means of data of ao called 
project-research which can be described as: 'research on existing pro« 
jects regarding the origin of the visitors'. Given the number of visi* 
tors per origin and the distance or time travelled, it is possible to 
describe this measured distribution by means of models« A simple use 
model is the so called distance?-decay*function, which can be described 
by the following equation; 
or 
J00 V/P - <xe~eDr + Y 
1 -0Dr y* 
mf •Pe + TO 
(1) 
(2) 
where; V * total number of visits to an outdoor recreation 
project per origin on a certain day 
* number of inhabitants of origin 
M 
e = base of n a t u r a l logar i thms 
Dr = road d i s t a n c e between o r i g i n and s i t e 
a , 3 and y = t o be es t imated parameters 
In t h i s model in f luenc ing f a c t o r s as socio-economic v a r i a b l e s 
and a l t e r n a t i v e s i t e s a re not included as they a re considered in the 
parameters ( a , ß and y ) . F i g s . 5 and 6 g ive an example of a d i s t a n c e -
decay- func t ion . 
1 theoretical curve 
2. Kibbelkoele 20. 2 juli 1967 
• Vv V • V v « -T 
I . I . I 
'S. "V 
8 16 24 32 40 46 56 64 72 80 88 96 
xkm 
Fig. 5. Distance-decay-function of an inland beach in the Netherlands 
(after VAN LIER, 1969/1970) 
There are, however, possibilities to include other factors more 
explicitly in use models. As example the two following models can be 
given (see VAN LIER, 1973): 
- for non-free entrance inland beaches with a relatively high accommo-
dation level: 
-yD . 
V - ct(P-E+B)e r (A , + A J 
cl cz 
(3) 
12 
1.3 0.92 0.71 
2.5 3D 3.5 
t rave l t imë (hrs) 
Ó 9 18 27 36 45" k m °n t h e r o a c l ' c a r s 4 5 km/hr 
0 4 8 12 16 2b k m s a m e - b i c y c l e 20 « 
4 * 
5-' 
- L .L J . J . U- km same »walking 0 0.8 1.6 2.4 35 
0 1 2 3 4 5 
distance in km 
Fig. 6. The percentage of recreationists in relation to travel time 
(a) and to distance for three types of vehicles (b) (after 
GRONTMIJ, 1969) 
- for free entrance inland beaches with à low accommodation level: 
whefej V 
t 
E 
B 
-YD. 
V =Qx(P-E) + 3ß]e r (Àcl + Afc2) 
^ 
(4) 
= total number of visits to an inland beäeh ßet origin on 
a certain day 
= number of inhabitants óf origin 
= number of inhabitants of origin oü vacation élséWhéfè 
» number of vacationists incoming into origin 
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D = road distance between origin and site in km 
r 
A , = capacity of alternative outdoor recreation sites inside 
cl 
origin, weighted according to recreation type 
A „ = capacity of alternative outdoor recreation sites outside 
c2 
origin, weighted according to recreation type and distance 
between origin and site 
e = base of natural logarithms 
Fig. 7 shows the functioning of these models. 
NON-FREE ENTRANCE FREE ENTRANCE 
( A . , * A „ ) x 1 0 
<A \ 
- \ x 
\ \ 
~\! -
\IP-EfBs5x10* | 
\ soo 
_ V 'soo \ \ 
Mbo ['S. ^ S 
1 
\ 
\ 
250 
"\ 
1 1 1 
\ 
\ 
10O 
1 
\ 
- 50 
1 
origin 2.5 5.0 7.5 10.0 12.5 150 
( P - E » B ) x 1 0 4 
< P - E * B ) x 1 0 
15.0 
lC / l / I ' '/ 
3900 / / / | 
— 10.0 
origin 10 
( A C 1 * A C 2 )x10 
as 
origin 10 20 3 0 4 0 5 0 
- 0 r in km 
( A c , + A c s ) x 1 0 
3.5 r 
0 5 
origin 2 5 5 0 7 5 Î O 0 125 15.0 
( P - E ) x 1 0 * 
( P - E ) x 1 0 4 B X10 3 
B x 1 0 3 
15.0 
4 0 5 0 
D_ i n km 
Fig. 7. Visits from a certain origin to a non-free entrance respective-
ly free entrance inland beach, when keeping constant the popu-
lation of that origin P-E+B respectively P-E and B (a), the 
distance between origin and site D (b) and the capacity of 
alternative sites A ,+A _ (c) for Eurostrand (non-free) respec-
cl cz 
tively Zandenplas (free) on July 27, 1969 (after VAN LIER, 1973). 
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As can be seen factors as holidays and alternative sites are now 
explicitly included in the models. The figure shows how these varia-
bles have their impact on the number of visits to a certain outdoor 
recreation project. 
4.2.3. Distribution models 
Distribution models are constructed to give, in a mathematical 
way, a description of the distribution of recreationists from several 
origins over various destinations. Spatially, there are four possibi-
lities: 
. one origin - one destination 
. one origin - multiple destination 
. multiple origin - one destination 
. multiple origin - multiple destination 
The last mentioned possibility is the most interesting one, be-
cause in practice it is the only existing one: people distribute in a 
diffuse, but polar way over space (land, water, etc.). This diffuse 
process can be described in several ways. The mostly used spatial mo-
dels are gravity models, based on Newton's law, stating that two bo-
dies attract each other according to: 
m . m 
K = g - ^ (5) 
where: K = attraction force 
m and m = mass of bodies 
D = mutual distance 
g = accelaration due to gravity 
This law can be transformed in such a way that the spatial inter-
action between two poles can be described as follows (see also ELLIS 
and VAN DOREN, 1966): 
ir , A « 
TD..b 
I.. = G ~ ^ (6) 
1J
 ± A. J ? TD..b U 1J 
15 
where: I, 
G 
P, 
1J 
l 
A. 
J 
TD., 
ij 
b 
interaction between i and j (e.g. number of trips be-
tween city i and outdoor recreation project j) 
gravity-constant 
population of origin i (e.g. a city) 
attraction-index of destination j (e.g. an inland beach) 
time-distance on road from i to j 
distance parameter 
With this model changes in interactions can be calculated if 
either changes in origins (new cities i) or changes in destinations 
(new projects j) have taken place. Fig. 8 shows this change in pattern. 
o population center 
• recreation sites 
Fig. 8. Two distribution models showing the change in distribution 
when adding an additional recreation site (after VAN RUN, 1974) 
In this distribution model three elements can be distinguished: 
a. an origin factor or 'generator' 
b. a destination factor or 'absorber' 
c. a resistance factor 
Sub a. The origin factor is determined by the origin properties: the 
number of inhabitants and the socio-economic variables. In fact for 
these properties a demand model could be used. This model gives the 
pressure for outdoor recreation facilities and consequently the demand 
for a certain type of project. 
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Sub b. The destination factor depends on the properties. In outdoor 
recreation the destination is a certain site with its properties. The 
destination factor is mostly given by one value only, the so called 
attraction index. This index can be based on properties of the project 
itself (absolute value) or a calculated one in relation to the alter-
native sites (relative value). 
Sub c. The resistance factor includes the entire transport problem. It 
therefore depends on accessibility, used vehicles, quality of the 
road system, etc. For the resistance factor different formulas can be 
used, e.g.: 
R = eD or R = Db (7) 
where: R = resistance 
e = base of natural logarithms 
D = distance 
b = distance parameter 
The distribution model shows that both origins and destinations 
are taken into account. The use models as well as the distribution 
models can be used to calculate the number of visits to a newly planned 
project when located at different places. The best location in consi-
deration of the demand then easily can be found with these models. 
However, the optimal location also depends on the supply. This will 
be mentioned in the next section. 
4.3. S u p p l y a n a l y s i s 
When planning a new outdoor recreation site in a rural area it 
is always tried to find the location with the best possibilities. The 
determination of the suitability of a site, in which the differences 
between the various sites have to be considered, is an important basis 
for the choice of the location. Different geophysical characteristics 
of an area have to be studied with regard to their relationship with 
outdoor recreation. In the Netherlands, systems are used according to 
the one developed by the Soil Conservation Service in the USA 
(EDMINSTER, 1966). In this system the characteristics, called key 
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elements, receive a weight or multiplier (g) in a scale ranging from 
0 to 5. Then an inventory is made of the areas on the quality or rate 
(k) of these elements, which ranges in a scale 0 through 10. Multiply-
ing g and k, a summation gives the final score of the potential suita-
bility of an area for the type of outdoor recreation under considera-
tion. Table 1 gives an example of the SCS system. 
Tabel 1. Example of the SCS system for the determination of 'potentials' 
of an area for water sports (after EDMINSTER, 1966) 
Area properties Multiplier 
number 
Rating 
number 
Score 
Climate 
Scenery 
Water areas 
existing 
inland sites 
Population of people 
size and distribution 
age and occupation 
Proximity and access 
proximity to urban centres 
1 
4 
3 
2 
1 
7 
9 
10 
2 
7 
5 
7 
9 
40 
6 
14 
5 
10 10 
Totals 
max 
13 
13 x 10 = 130 S
 fc = 91 act 
act 
91 
91 
Suitability = 100 x j ~ - 70% 
*possible limiting factors 
The system adapted for the Netherlands (SEGERS, 1970) has been 
applied for the 'Drunense duinen', an area of sand dunes between two 
cities in the southern part of the country, Tilburg and 's Hertogen-
bosch. The results of this application for six types of outdoor recre-
ation are given in Table 2. 
The results of the analysis show for this region only small dif-
ferences between the scores for the different outdoor recreation types. 
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165 
185 
190 
205 
180 
165 
124 
134.5 
127.5 
138 
132.5 
119.5 
75 
72 
67 
67 
74 
72 
Table 2. Results of the application of the adapted SCS system for the 
Drunense duinen area (after SEGERS, 1970) 
Type of outdoor recreation Maximum Actual Suitability (%) 
score score 
1. Sports and playing 
2. Picnicing 
3. Camping (shelter, caravan) 
4. Staying in recreational lodges 
5. Walking for pleasure 
6. Bicycling 
A shortcoming of this system is that there is no separation be-
tween landscape characteristics and demand factors (distance to towns, 
accessibility). For a better insight in the physiographic conditions 
a separation of these aspects seems to be indicated. A case-study has 
therefore been made, in which the potential suitability of an area is 
evaluated in two parts: 
- a supply part: the physiographic properties of the area 
- a demand part: the population in the region 
For a better evaluation of the landscape features some factors 
had to be distinguished in more detail (C. VAN WIJK, 1970). Table 3 
gives the results. 
Table 3. Physiographic subdivision for outdoor recreation potentials 
(after C. VAN WIJK, 1970) 
Climate - macroclimate (clouds, temperature, etc.) 
- microclimate 
Landscape - high vegetation (hedges, woods, trees, etc.) 
- relief 
- parcellation 
- open water 
- built-up area 
- flora and fauna 
- unvisible elements (groundwater, soil, etc.) 
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With this system the suitability for a number of outdoor recrea-
tion types has been determined for the Volthe-De Lutte area of 8000 ha 
in the eastern part of the Netherlands, for which a rural reconstruct-
ion scheme has been applied. 
5. DETERMINATION OF THE CAPACITY (WHAT SIZE?) 
5 . 1 . G e n e r a l 
The required capacity of a project or area for outdoor recreation 
can be determined either by the demand or by the supply, as the factor 
that reaches its limit first is decisive. So both factors have to be 
studied. 
5.2. D e m a n d a n a l y s i s 
This subject has already been discussed in section 4.2 while in 
more detail it is given in Fig. 9. 
CAPACITY 
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1 
DEMAND ACTUAL 
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TRENDS AND 
MUTATIONS 
DESIGNYEAR. 
-DAY, -VISIT 
J_ 
PYCHOLOGIC TECHNICAL 
ORIGIN 
CcTJT 
X 
|OR-DEST DESTINATION 
I 
CALCULATION 
SCHEMES 
DEMAND 
MODELS 
CALCULATION 
SCHEMES 
USE-
MODELS 
M[ 
P R ^ X I . - X N ) 
I DISTANCE DECAY FUNCTION I 
• 
'/.LAND | |'/.BORDER 
DISTANCE DECAY 
NALT X|-Gv 
NUMBER 
LANDRECR. 
VISITS REL. VISITS CUMUL. 
GRAVITY 
MODELS 
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T_ 
WEATHER 
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1 
Y «» -"^g Y =100(1-«-°'0 Vt)(P,D.A.X.-XN) T _ Aj,-bPU 
I. CURVE DESIGN-YEAR 
?-DAY 
-MOMENT 
10 & È i W-VALUE 
L - b i CUM. PREA 
T 
NUMBER 
BORDER RECR. ETC. 
Fig. 9. Scheme of capacity determination in recreation planning (after 
VAN LIER, BAKKER en BERGMAN, 1971) 
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However, aside from the presented models a third important type 
can be used especially regarding capacity determination, the so called 
demand models. These models are based on resource data: data on recre-
ational behaviour of the population of a city, town, region, province 
or even a country. The data are collected by means of inquiries at 
home (e.g. on a monday after a nice weekend in summer). Together with 
data on recreational behaviour, data on socio-economic variables are 
collected. 
In a demand model the relationship between recreational behaviour 
and socio-economic characteristics is described in a mathematical way: 
V = f(Xj xn) (8) 
where: V - demand for a certain kind of outdoor recreation 
activity 
x. x = socio-economic factors, influencing behaviour 
i n 
The purpose of the demand models is of course to have a means to 
predict future demand. This can be done by calibrating a demand model 
with measured data, by predicting the value of the factors included 
in the model for a certain future year and by calculating the demand, 
as a result of the changing factor-values, by means of the model. 
In the Netherlands only a few demand models have been constructed. 
Recently, however, a demand study was carried out in the Eindhoven 
area. The type of model was: 
ai - ß0 + ßl h h cat 'i + + ß12 h h cat 12i + ß13Ui ^9) 
where: a. » participation rate per community i 
(or parts of it) 
3x = constant 
ß. .... ß - • regression coefficients 
hh cat 1. ... hh cat 12. • household category in community i, 
based on: 
- income (3 groups) ) so 3 x 4 = 
- family phase (4 groups) 12 categories 
U. • dummy-variable for urbanization level 
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In other words: the demand for outdoor recreation in a certain 
community depends on the income level, the types of households and 
the urbanization level. 
With the different types of models the demand for outdoor recrea-
tion in general or for special kinds of recreation can be calculated, 
though the results must be translated into a normative number of visi-
tors when planning a new project. The way in which this can be done is 
given in the next section. 
5.3. S y s t e m t o d e t e r m i n e t h e n o r m a t i v e 
n u m b e r o f v i s i t o r s 
When studying the number of visitors on an outdoor recreation 
project the most important fact one finds is the difference in number 
of visitors from day to day. This difference is caused by factors as: 
- day of the week: e.g. on working days less people have free time than 
in weekends 
- season: in summertime (especially holidays) more people go out for 
(certain forms of) outdoor recreation than in wintertime 
- the weather condition on the day itself 
If the number of visitors per day is put in a declining order 
and is plotted against the number of days on which a certain amount 
is reached or exceeded a so called curve of exceedance is found. An 
example of such a curve is given in Fig. 10. 
It is found that different sites or activities show large differ-
ences in their curves of exceedance, as can be seen in Fig. 11. 
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Fig. 10. Curves of exceedance of day v i s i t s to the Amsterdamse Bos 
and the forest pool Hoeven (after BAKKER, 1974a) 
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Fig. 11. Curves of exceedance of visits per day Vt for free entrance 
inland beaches in the Netherlands (after VAN LIER, 1973) 
The graph has two axes: 
the ordinate with the number of visitors per day to a certain project. 
This number can be calculated by means of the given spatial models; 
the abscissa with the number of days on which a certain number of 
visitors is reached or exceeded. 
This frequency of exceedance is for a great part determined by 
the weather situation. For some forms of outdoor recreation the rela-
tionship between weather and the number of visitors has been studied 
in the Netherlands giving so called weather models. For inland beach 
recreation the following model was found (after VAN LIER, 1973): 
W - 0.1767 e 
0.139T -0.116 In i (N ,+Nj-O. 152 In u „ dz tz h tl (10) 
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where: W 
d2 
i(Nt2+Nh) 
12 
N. 
t2 
= outdoor recreation weather value (in a range from 
0 throughout 10) 
= dry bulb temperature at 14 h p.m. in C (with 
Td2 > 15°C) 
= effective cloudiness at 14 h p.m. in okta 
= cloud cover at 14 h p.m. in okta 
= cloud cover at 14 h p.m. of the type stratocumulus, 
stratus, cumulus and cumulonimbus in okta 
= wind velocity at 14 h p.m. is m.s (with u < 
10 m.s"1) 
= base of natural logarithms 
Fig. 12 shows the working of the model. 
b V ^ N ' N T )in okta 
h t2 
2 4 6 8 
( N h + N t 2 ) i n okta 
8 12 16 20 0 
u t 2 in knots 
8 12 16 20 
u t 2 in knots 
Fig. 12. Weather values for outdoor recreation when keeping constant 
the wind velocity U „ (a), the effective cloudiness 
i(N,+N „) and the temperature T,„ (c) based on the general h t/ dz 
weather model for inland beaches in the Netherlands (after 
VAN LIER, 1973) 
When planning a new project the curve of exceedance can be simu-
lated by means of spatial models for the number of visitors and by 
means of weather models (see also VAN LIER, 1973). However, two steps 
are still to be made to find the normative number of visitors (• 
planning capacity) for the new project: 
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1. The choice of the normative day: what day should be chosen as a 
basis for the plan? 
The choice of this day can be based on three types of considerations: 
- economic considerations. The benefits (private as well as national) 
are playing an important role. The general rule is to equate mar-
ginal costs and marginal benefits (see also LOCHT, 1969); 
- social considerations. It is thought to be not acceptable to send 
back people more than (x-1) times (days) in the normative year, 
which means that x is the normative day; 
- technical considerations. These should be taken into account if 
technical constraints do not allow more visitors. The carrying 
capacity for instance can be the limiting factor. 
The choice of the normative day is very difficult, especially for 
the steep part of the curve of exceedance, as a small change will have 
a large effect on the planning capacity. For many forms of outdoor re-
creation in the Netherlands the number of profitable days is low. 
Therefore the normative day should be chosen close to the peak visit. 
For inland beach recreation, for example, 70 to 80% of the peak visit 
is reached on 95% of the days. In the Netherlands the choice of the 
normative day, depending on the form of outdoor recreation and the 
type of project, ranges from the 2nd to the 15th most-crowded day. For 
inland beaches often the third most-crowded day is chosen. For other 
forms of outdoor recreation other choices are made, for instance the 
12th most-crowded day for sport fishing waters and for roads used for 
driving for pleasure. 
2. The reduction of the maximum momentory visit (V ) of which two 
J
 m.mom 
descriptions can be given: 
- the momentary visit of an outdoor recreation project is the total 
number of visitors present at a certain moment on a certain day; 
- the maximum momentary visit of an outdoor recreation project is 
the highest value of the momentary visit, which is reached at a 
certain moment on a certain day. 
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The way in which this can be calculated will be discussed in 
section 6.3. The wanted capacity of a new outdoor recreation facility 
is the V on the normative day of the curve of exceedance for the 
m.mom J 
normative year. The entire system is already given in Fig. 9. 
5.4. S u p p l y a n a l y s i s 
5.4.1. Physical capacity 
The capacity of an outdoor recreation project depends on certain 
physical properties of (parts of) the projects. The element having a 
more limited capacity than the others determines the overall capacity 
of the project. Examples are capacity of the road system, bearing 
capacity of a bridge, etc. Another example is the self purification 
capacity of water, a problem on which research has been done on inland 
beaches in the Netherlands. Formulas were developed to describe the 
relationship between the pollution of water and the number of recrea-
tionists on or in the water. From this the design capacity of inland 
beaches was calculated by SCHÖLTE UBING (1969) by means of the follow-
ing relationships: 
- for a circular lake: 
G.P - 3.14S,2 + 140.86SV + 7.47SV (1.68G-119.82)* (11) s b b b 
- for a rectangular lake: 
G.P =» 4S,2 + 202.80S,_ + 11.28SV (G-250)* (12) 
s b b b 
where: G • planning capacity in persons per day 
P = the beach crowdedness 
s 
S, • width of the beach 
In the Figs. 13 and 14 nomograms are given of the relationship. 
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Fig. 13. The relationship, for a 
circular lake, between the 
design capacity C (2000 to 
50,000 pers./day) and' the 
beach crowdedness Ps (-) as 
well as the beach acreage 
08( ) both for Sjj-values 
of 40, 60, 80 and 100 m; 
the water acreage 0 V (-) 
and the radius R of the 
lake (-.-). Max. depth of 
the lake 1,5 m; underwater 
slope 1:30 (after SCHÖLTE 
UBING, 1969) 
Fig. 14. The relationship, for a 
rectangular lake, between 
the design capacity C (2000 
to 50,000 pers./day) and the 
beach crowdedness Ps (-) as 
well as the beach acreage 08 
( ), both for Sfc values of 
60 and 80 m; the water acreage 
0W (-) and the length B of the 
lake (-.-). Max. depth of the 
lake 1.5 m; underwater slope 
1:30; A - 2B (after SCHÖLTE 
UBING, 1969) 
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With the given example of a physical capacity (the self purifica-
tion of water) we are close to another capacity-limiting factor the 
ecology of the site. 
5.4.2. Ecological capacity 
The ecological capacity has been defined by VAN DEN BERG (1973) 
as follows: the ecological capacity of an area is determined by the 
maximum number of people per unit of area ensuring the possibility to 
have that area during a certain period of time remain stable in natural 
properties. This of course is the entire carrying capacity of natural 
areas. In fact the problem is to find what number of people can per-
form what activities with what frequency during what period of the 
year in order to keep the desired ecological properties of the site. 
Norms for this carrying capacity will show a great variancy depending 
on: 
- the forms of outdoor recreation: walking versus sports, etc. 
- the type of area: high, dry heathlands versus low wet peat areas, etc. 
With regard to natural areas VAN DER WERF (1973) makes a distinc-
tion between four aspects: 
- naturalness 
- rareness 
- irreplacebleness 
- biological vu lnerab i l i ty 
Fig. 15 shows, according to VAN DER WERF (1973), the relationship 
between those four aspects and seven types of landscapes. The same 
applies to recreational aspects, as shown in Fig. 16. Combination of 
recreational and biological values gives a picture as shown in Fig. 
17. From this figure can be seen that at the intersection of the two 
lines the two values are in balance. 
In landscape 4 the carrying capacity is more or less balanced 
with the recreational values of that landscape. It is quite clear that 
with regard to this very important problem, for among other things the 
planning of outdoor recreational projects, much more research is need-
ed. In the Netherlands this is starting slowly. 
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1 = nature conservancy 
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4 = extensive agricultural a rea 
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F ig . 15. Relationship between four biological aspects and seven landscape 
types (after VAN DER WERF, 1973) 
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Fig. 16. Relationship between seven recreational aspects and seven landscape 
types (after VAN DER WERF, 1973) 
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Fig . 17. Relationship between biological and recreat ional values of seven 
landscape types (after VAN DER WERF, 1973) 
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5.4.3. Economic capacity 
Certain types of facilities can, by means of technical improve-
ments, be kept or constructed in such a way that the amount of recrea-
tionists using the facilities can be increased without destroying the 
facilities. 
The amount of improvements depends to a large degree on the costs. 
Both can be studied at two levels: 
- the private level 
- the national level 
In both cases the general rule is to equate marginal cost to mar-
ginal benefit (for example LOCHT, 1969). Recently MATTHIJSSE (1974) 
published the results of a study concerning cost and benefit of the 
outdoor recreational area 'De Brielse Maas' near Rotterdam. Based on 
construction, layout and management of this area he calculated the cost 
per type of outdoor recreation. Some results are given in table 4. 
Table 4. Determination of benefit and cost per type of outdoor recrea-
tion (after MATTHIJSSE, 1974) 
Type of 
facility 
Sporting-fields 
Tennis-courts 
Sporting halls incl. 
uses by schools 
Sporting halls excl. 
uses by schools 
Swimming-poo 1 s 
Routing boat-area 
School play-gardens 
Camping-fields 
Children-farms 
Groi 
per 
3S expenditures 
unit (guilders) 
11.90 
9.30 
5.40 
6.80 
8.20 
11.60 
4.70 
2.70 
2.40 
Benefit (fees) 
per unit 
(guilders) 
0.70 
2.60 
1.40 
1.20 
1.40 
0.90 
0.40 
2.40 
-
National cost 
per unit 
per person 
(guilders) 
11.20 
6.70 
4.00 
5.60 
6.80 
10.70 
4.30 
0.30 
2.40 
per 
per 
per 
per 
per 
per 
per 
per 
per 
game 
hour 
hour 
hour 
bath 
lessoi 
hour 
night 
visit 
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The already given physical capacity is in many cases connected 
with the economic one: increase of investments enlarges the physical 
capacity. 
5.4.4. Psychological capacity 
This capacity is often (at least in the Netherlands) called the 
recreationists-capacity and it was defined by VAN DEN BERG (1973) as 
follows: 'The recreationists-capacity is the maximum number of people 
per unit of area which can carry out outdoor recreational activities 
in a certain area, without mutual interference.' Norms can be and have 
been developed for this capacity for certain areas and certain forms 
of outdoor recreation. Two examples of this can be given. 
a. À t h e o r e t i c a l a p p r o a c h o f s o m e n o r m s 
f o r t h e r e c r e a t i o n i s t s - c a p a c i t y . The 
number of v i s i t o r s in cer ta in , more or l e s s natural , areas can in 
general be estimated with the fol lowing formula (see a lso VAN DEN 
BERG, 1973): 
K - g , d , C - (13) 
a 
where: K - recreationists capacity in pers/ha/day 
d • road density in m/ha 
c • circulation factor per day • :—r-
r
 max. mom. visit 
g • average number of people per group 
a « average mutual distance between groups in m 
For a another measurement can be taken, namely t • average time 
between meeting of groups. This value then is: 
a. 60
 ( } 
c
 v. 1000 u * ' 
where: t - average time between meetings in minutes 
a • average mutual distance (in meters) 
v • moving speed in km/hour 
With this some capacities can be calculated as for instance: 
32 
a) walking on forest paths: 
with g " 3 c = 8 d = 100 and a = 200 th i s gives: 
K = 12p/ha/day 
b) bicycling in a t t r ac t ive landscapes: 
with g = 3 c = 8 d = 10 and a = 400 th i s gives: 
K = 0.6p/ha/day 
c) horseback riding in a t t r ac t i ve landscapes: 
with t = 10 v = 8 g = 8 and d » 10 th i s gives: 
K = 0.24p/ha/day 
b . D e t e r m i n a t i o n of t h e c a p a c i t y oo f 
l a k e s f o r w a t e r s p o r t s ( b o a t i n g ) . When 
measuring several propert ies of lakes as for instance length of shore-
l ine - water acreage factor , t o t a l shore length, e t c . i t i s possible 
to calculate such things as the number of sa i l ing boats per ha of 
water, the capacity of the marinas, e t c . For Dutch lakes i t was found 
that (see also BROUWER, 1973): 
BW - f x - g p x 200-J- (15) 
where: BW - number of sailing boats per ha of water 
f • ratio sailing boats - boats at the shore 
OWB * shoreline - water acreage factor for shorelines suitable 
for water sports 
DB ° meters of shoreline needed for a boat at the shore as part 
of the total shorelines suitable for water sports 
IT = 3.14 
W - water acreage in hectares 
The BW-value can be calculated by means of two nomograms. The 
first one gives the shoreline - water acreage factor (OW) (see Fig. 
18) and the second one gives the BW-value (see eq. 15 and Fig. 19). 
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Fig. 18. Determination of the Fig. 19. Determination of the maximum 
shorelength - water acreage number of sailing boats per ha 
factor of a lake (after of water on a lake (after 
BROUWER, 1973) BROUWER, 1973) 
The PC-value can be calculated by means of: 
PC = W x BW x f + 1 (16) 
where: PC « actual capacity in number of boats 
This value can also be found by means of a nomogram (see Fig. 20). 
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The capacity of the marinas surrounding the lake can be calculated 
by means of the following equation: 
JCW - PC 100 - (s+t+v+w) UN (17) 
where: JCW • marina capacity 
PC = actual capacity, in number of boats sailing and at the 
shore 
s = boats passing by from other sites, in per cent of PC 
v - boats from other sites using the lake for one day, in per 
cent of PC 
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w = boats resident in the lake having an overnight spot outside 
the marina, in per cent of PC 
t = number of trailer boats in per cent of PC 
UN = net sailing boats in per cent of PC 
For this last value a nomogram was constructed for the Dutch lakes 
(see Fig. 21). 
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Fig. 21. Determination of 
the total marina 
capacity surround-
ing a lake (after 
BROUWER, 1973) 
The results of this study already gives some data on and an insight 
in the layout of areas for outdoor recreation. More details will be 
given in the next chapter. 
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6. DETERMINATION OF THE LAYOUT (HOW?) 
6.1. G e n e r a l 
As already mentioned the layout of outdoor recreation projects 
should take into account both the supply and the demand. With regard 
to the supply this is very often considered to mean the formulation of 
boundary conditions, while the demand takes care of the use, and the 
mutations in it, of elements by the recreationists. This is given in 
Fig. 22. 
USE ELEMENTS 
WALKING DISTANCES 
FURNITURE 
SITUATION 
SIZE AND SHAPE 
RECREATION BEHAVIOUR 
LAYOUT 
TRENDS AND MUTATIONS 
IN USE 
ELEMENTS-VISIT 
TECHNICAL ASPECTS 
(soils, hydrology, plants, 
environment) 
Fig. 22. Scheme of layout determination in recreation planning (after 
VAN LIER, BAKKER and BERGMAN, 1971) 
6.2. S u p p l y a n a l y s i s 
When making a design for an outdoor recreation project ideas exist 
on the purpose of the project. Based on this a project is constructed 
in a way which suits the project to the purpose. The problem, however, 
is that there are always limitations in construction possibilities. 
These are the technical constraints which in their turn can be based 
on either technical, economic (financial) or ecologie considerata. In 
other words: the issues in the capacity determination also are a basis 
for the layout. Several studies regarding these aspects have been 
carried out, most of them trying to set criteria for the layout of 
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outdoor recreation projects, taking many aspects into account. 
It is probably because of this reason that so many different cri-
teria are in use. VAN DUIN (1971) gives different technical consider-
ations (water quality, plant growth, soil type, etc.), aspects of the 
use of projects by visitors and possibilities of improvement as well 
as limitations, this leading to layout criteria for several types of 
outdoor recreation projects. BOR (1967b) gives different space stand-
ards for projects in the USA. Criteria for the size and layout of dif-
ferent types of parks are given by MAAS (1968) and the STATE OF INDIANA 
(1970), while BERTHERY & RIQUOIS (1970) are giving a conspectus of the 
different criteria with regard to existing outdoor recreation projects 
in the Netherlands. The relationship between the physical - geographic-
al properties of rural areas and the suitability for outdoor recreation, 
very important for the layout, have been studied by EDMINSTER (1966) 
for the USA and by SEGERS (1970) and C. VAN WIJK for the Netherlands. 
With regard to among other things the technical possibilities and 
limitations, a classification of outdoor recreation areas was made for 
the Netherlands by DE ZEEUW (1972) while A.L.M. VAN WIJK & VAN DEN 
HURK (1971) are giving norms for soils and hydrological conditions re-
quired for different elements as playgrounds, woods, etc. A.L.M. VAN 
WIJK (1970) also gives norms for recreational roads, footpaths and 
inland beaches, while SCHÖLTE UBING & KATS (1966) give norms for the 
amount of water in inland beaches. Based on the latter SCHÖLTE UBING 
(1969) gives the design capacity and dimensions of beaches. Data on 
the influence of recreation on nature in a dune valley is given by 
VAN DER WERF (1970). TER HAAR (1968) gives insight in the use of 
beaches along the border lakes of newly reclaimed IJssel Lake polders, 
leading to some layout criteria, while some insight in differences in 
quiet and crowded zones in a project is given by RIQUOIS (1972). Pro-
blems of the differentiation and the principle of zoning in outdoor 
recreation are described by KERSTENS (1971). 
6.3. U s e a n a l y s i s 
Recently a systematic research has been started to investigate 
the use of outdoor recreation projects in the Netherlands by recreati-
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some inland beaches in 
the Netherlands on var-
ious days and the de-
termination of the 
maximum momentary visit 
V (after VAN LIER, 
m. mom 
1973) 
11 13 15 17 
hour of the day 
onists. In this research program two levels can be distinguished: 
a. the overall use of the project 
b. use of the different elements of the project 
Sub a. In the overall use of the project several criteria can be used, 
as for instance the number of visitors per unit of time, the duration 
of stay at the project, etc. An example of this can be given for in-
land beaches in the Netherlands. By means of counting visitors entering 
and leaving these types of projects on certain days, data regarding the 
filling-up process, the number of visitors and the duration of stay 
were collected. Fig. 23 shows some examples. 
One of the purposes of this was to find the already mentioned 
V , the maximum momentary visit (see section 5.3). In Fig. 23 the 
m.mom 
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filling-up process and the from this derived V for inland beaches r
 m.mom 
in the Netherlands can be derived. 
The momentary visit depends totally on the process of filling-up 
of the project, in which the duration of stay forms the decisive fac-
tor. This process can be described in several ways as for instance 
with formulas analogous to laws of electricity. The determination of 
the momentary visit can be done with aid of the following equation: 
V = E a . - £ ß . = E ( a . - ß . ) (18) 
m o m . t . . i . . i . , i i 1= 1 i= 1 i= 1 
where: V = momentary visit at time t; t = 0 at the moment the 
mom. t 
first visitor of the day arrives 
a. = number of visitors entering in period i 
3. = number of visitors leaving in period i 
V is the highest value of the V of each day. The time t 
m.mom mom 
at which the V is reached is the time for which holds: 
m.mom 
£ (a. - ß.) = maximum (19) 
t=l 1 1 
The same data concerning the overall use of projects (or areas) 
can be collected for other types of outdoor recreation. 
Sub b. Investigations regarding the use of elements by recreationists 
can be a basis for the determination of size, mutual arrangement and 
shape of elements (water, sand beaches, playing fields, etc.) within 
new projects. Up to now this kind of research has been done to get an 
insight into four 'effects': 
- the distribution effect: the distribution of recreationists over 
different elements 
- the border effect: differences in use intensities within an element 
- the relation walking distance - use intensity: a decrease of use in-
tensities with an in-
crease in walking 
distance 
40 
recreationists in % of Vn 
100 
90 
80 
70 
60 
50 
40 
30 
liifc. 
•C'-\^i','i'k-'.'^,^7iPVyer « ' e v e n t s 22 % 
^ r ; i v ; t , - ^ ; - - h - ^ y p ; ^ 7 ^ t 
8 10 12 14 
l i i - i l 
; r ; ; ; :^ i r -^ ; - j :normat ive day _ 
_ „ „ ^ „ water 1 5 % ^ ^ 
: E ^ ^ E ^ ? 
16 
Fig. 24. Distribution of recreationists over water, beach and other 
elements of two inland beaches in the Netherlands at 14 h 
p.m. in relation to the visits per day V and on the normative 
day (3rd most crowded day in 1968) (after VAN LIER, 1973) 
- use-intensity effect: differences in use of the different elements 
With regard to this investigations have been carried out on inland 
beaches, the Amsterdamse Bos (Amsterdam Wood) and the 'Biesbosch' area 
(an old deltaic area in the middle of the Netherlands). Some results 
are: 
- The distribution of people over elements on inland beaches showed 
that with an increasing number of visitors per day: 
. the percentage of people in the water stays constant (in absolute 
terms: an increase) 
. the percentage of people on beaches increases (in absolute terms: 
a large increase) 
. the percentage of people on playing fields, etc. decreases (in ab-
solute terms: an increase) 
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Fig. 25. Distribution of recreationists over different elements of 
forest pool Hoeven at different moments on Sunday, July 1, 
1973 (after BAKKER, 1974b) 
In general: 10 times as many visitors means: 
- 10 times as many swimmers 
- 30 to 50 times as many 'beachers' 
- 5 times as many on playing fields, etc. 
The Figs. 24 and 25 show some results for inland beaches in the Nether-
lands. 
The border effect is found on playing fields and sand or grassland 
beaches: people recreate at the borders of these fields particularly 
at spots where a backcover is found. 
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- The influence of the walking distance is shown in fig Figs. 26 (for 
inland beaches) and 27 (for the Amsterdamse Bos). It can be seen that 
with an increase in walking distance the number of recreationists per 
area decreases. This effect, however, is different for the different 
elements. 
- In the above given examples the differences in use of the different 
elements have already been shown. On inland beaches for instance it 
was found that beaches and playing grounds attract the majority of 
the visitors, next to the water itself. 
These data and trends have led to the formulation of some equations 
for the determination of areas needed on inland beach projects. The 
needed net area for sand beaches can be expressed as: 
y V* E S, m , 
's m.mom , . k sk (20) 
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where: F • net area of sand beaches in m 
s
 . . * y = number of visitors on the beaches in % of V 
s m. mom 
S = fraction of beach visôtors on beach part k 
2 
m . • average area per visitor on beach part k in m 
The value of m . depends, as we have seen, on the walking dis-
tance which can be given by means of: 
-3D 
m sk a e 
w.k (21) 
where: D , • walking distance to beach part k in 100 m 
w.k r 
a and 3 • to be estimated parameters 
e • base of natural logarithms 
So eq. (20) turns into: 
n -ßD 
F = y V Z S, o e 
s s m.mom , , k . k=l 
(22) 
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In the same way the net a rea of swimming water can be c a l c u l a t e d 
by means of: 
n -SD 
F = y V* Z w, Y e W , K (23) 
w w m.mom k k=l 
2 
where: F = net area of swimming water in m 
W
 . * y = number of visitors in swimming water in % of V 
w m.mom 
w, = fraction of swimmers in part k of swimming water 
K. 
D , = walking distance to part k of swimming water in 100 m 
w.k 
Y and S = to be estimated parameters 
The area needed for the other elements (playing fields, etc.) can 
be calculated by means of: 
F = y m V* (24) 
e e e m.mom 
2 
where: F • net area of other elements in m 
e
 * y = number of visitors on other elements in % of V 
e m.mom 
m = average area per visitor on the other elements in m^ 
The area needed for parking lots on an inland beach depends on 
the number of visits per day, the duration of stay (given by the 
V ), the mean number of visitors coming by car and the mean number 
m.mom 
of visitors travelling in one car. The planning capacity can be deter-
mined by means of: 
A - a ßn"1 V.
 n (25) 
t.n 
where: Â • number of to be parked cars on an outdoor recreation 
project 
a - V* in % of V 
m.mom t.n 
3 =• number of visits by car as fraction of number of visits 
on the normative day 
n = mean number of visitors travelling in one car on the 
normative day 
V - number of visits on the normative day 
t.n J 
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If the normative day i s not known the planning capac i ty can be 
based as fol lows on the peak day: 
A = a 3 n_ 1 <5V (26) 
t . p 
where: V = number of visits on the peak day 
ô = number of visits on the normative day as fraction of 
number of visits on the peak day = V /V 
^
 J
 t . n t . p 
The needed g ross a rea of a park ing l o t can be c a l c u l a t e d by 
t ransforming eq. (26) i n t o : 
F = m u a 3 n~ <$V (27) 
P P t . p 
2 
where: F = gross a rea of t o t a l park ing space in m 
P
 . 2 
m = n e t a rea per parked car in m 
y - r a t i o between g r o s s and ne t a rea of park ing l o t 
The t o t a l a rea needed for a r e c r e a t i o n p r o j e c t i s more than the 
sum of the mentioned d i f f e r e n t p a r t s . One could d e s c r i b e t h i s as 
fo l lows : 
F = F + F + F + F + Yc (28) 
tb s w e p f 
2 
where: F , = total area of inland beach in m 
tb y 
F, = area needed for additional non-specified functions in m 
(left to the ideas of the designer) 
With regard to the layout it is quite clear that much more re-
search is needed, both for the investigation of the use of projects as 
well as regarding the explanations of the use. Differences in use 
should be explained not only by differences in walking distances, but 
also by other properties of the elements. Psychological approaches to 
the human perception of elements, projects and areas for recreation 
is a new field of study. 
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7. SOME SPECIAL INVESTIGATIONS 
7.1. G e n e r a l 
In research for planning of outdoor recreation facilities we have 
dealt with so far examples are given of investigations mostly on a 
incidental base (certain projects, certain specific questions, etc.). 
In terms of wider (nation wide) research three special investigations 
have been carried out recently. These investigations were: 
- the horse-riding research 
- the cycle-tracks research 
- the sport fishing research 
Some general results of these three investigations will be given. 
7.2. T h e h o r s e - r i d i n g r e s e a r c h 
To get an insight in the number of horsemen, in background infor-
mation and in the demand for facilities for horse-riding a research 
program was developed by the CCRR (Contact Commission for Horseriding 
and Sports). The research was carried out in 1973. The following aspects 
were studied (see also INTOMART, 1974 and KERSTENS, 1974): 
- the participation rate: 1.8% of all people of 15 year and older are 
riding horses. For 12 year and older this amounts to 1.9%. The most 
important age group is the one from 12 through 18 years: 55% of all 
horsemen belongs to this group; 
- the frequency proved to be very high: on the average horsemen carry 
out their sport 104 days a year. On these days they make on the 
average 46 inside trips and 58 outside trips (in the rural areas). 
This last number is important since it can act as a basis for the 
creation of briddle-ways and of other facilities in the rural areas. 
The average duration of the outside trip is 1 hour and 48 minutes: 
50% of these trips is between 1 and 2 hrs and 28% between 2 and 3 hrs; 
- the demand for facilities is approached by an analysis of the supply: 
. 73% of the horsemen have special areas for their sport 
. 78% of the horsemen have special road borders 
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. 78% of the horsemen use surfaced roads 
. 55% of the horsemen use special briddle-ways 
as also questionaires about these facilities. These investigations 
showed that 59% of the horsemen found the amount of special areas 
insufficient. This percentage was for: 
. road borders: 57% 
. unsurfaced roads: 59% 
. briddle-ways: 38% 
Other data (as for instance the amount of horses and ponys, 
attitudes and motivations of the horsemen) can be found in the report 
(see INTOMART, 1974). 
Summarizing can be said that in 1973 a research was done on horse-
riding in the Netherlands at the instigation of a special commission, 
consisting of representatives of private organisations and governmen-
tal bodies. In this research project attention was paid to the follow-
ing aspects of horseriding: the participation, the social profile of 
the participants, the places where and times during which the riding 
took place, the use of facilities and the need for facilities, the 
types of horses and ponys used, the motivation of the participants 
and their attitude toward several aspects of the horseriding as also 
the participation in activities which are connected to the horseriding. 
One of the most important conclusions from the research is that 
there is a strong need for more and better facilities for people who 
like horseriding. 
7.3. T h e c y c l e - t r a c k s r e s e a r c h 
A special group was formed to study the recreational use of 
cycle-tracks. Several governmental agencies were part of this group. 
The research had as his main purpose to investigate the use of 
cycle-tracks, as well as to produce predictions of the future amount 
of recreational cycling. From this main purpose three categories of 
questions were derived (see ITS, 1973a and KERSTENS, 1975): 
- questions regarding bicycling as free time behaviour 
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- questions regarding the use of recreational bicycling pathes 
- questions regarding wishes for the creation of bicycling pathes 
The research was held by means of home-questionaires as well as 
visual countings in four different rural areas in the Netherlands. 
Some results of the research can be given: 
- 53% of the Dutch people participate in bicycling (or 'bromfietsen'); 
- of these people: 82% make trips at least once a month 
28% are making more than one trip a week 
14% are making a trip nearly every day 
(comparable activities - regarding the participation rate - are: 
walking and driving for pleasure; all other ones have a lower 
participation rate); 
- the management of cycle-tracks is felt to be bad. Especially wider 
and safer tracks are needed in the future, not only in cities and 
alongside roads, but also in rural areas with their special cycle-
tracks; 
- suggestions for new research are: 
. research with regard to developments in cycling as also the use 
of cycle-tracks 
. research regarding the distribution of information on bicycling 
. research regarding the capacity of cycle-tracks themselves as well 
as the areas which are specially developed for bicycling by means 
of the creation of cycle-tracks. Estimations for this are already 
made by VAN DEN BERG (1973). 
7.4. T h e s p o r t f i s h i n g r e s e a r c h 
This research is made up by two different investigations: 
- a research with regard to sportfishing on some sportfishing waters 
(on site research); 
- a nationwide research regarding sportfisherman (home research). 
The first one was carried out to get an insight in behaviour and 
wishes of sportfishermen as also to get experienced with questionairs 
regarding sportfishing. 
The purpose of the second one was to get insight in the demand 
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for sportfishing-waters as also in the properties, behaviour and 
wishes of the sportfishingmen. This research was nationwide and carried 
out during 1973. The following results were obtained (see ITS, 1973b 
and 1975): 
- the number of sportfishermen proved to be: 
with a license 760 000 
without a license ('black fisher') 400 000 
total 1 160 000 
Especially the number of sportfishermen without a license was un-
expected high. 
- social properties, behaviour and wishes of the sportfishermen 
- details regarding types of sportfishermen 
- some developments in sportfishing as also in the behaviour of the 
sportfishermen 
- sportfishing as part of the total free time behaviour in which 
especially details regarding differences between sportfishermen and 
non-sportfishermen were studied. 
8. FINAL REMARKS 
8.1. G e n e r a l 
The present paper so far has dealt with the planning of outdoor 
recreation only, although in some cases other activities are taken 
into account (e.g. nature conservancy). 
Since physical planning is more than the creation of outdoor re-
creation projects alone, the move towards comprehensive planning in 
which outdoor recreation takes its own place is very rapid. For an 
overall planning of rural areas for instance, notably for the ones for 
which a special status is going to be created (for example the National 
Landscapes), studies of the activities other than recreation are needed. 
Important in comprehensive planning is het fact that the demand 
for outdoor recreation should be weighted against other demands for 
space. Furthermore the relationship between the various activities 
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taking place in rural areas should be taken into account. In recent 
studies for multiple-land-use planning outdoor recreation is therefore 
studied in connection with other activities. An example is given in 
the next section. 
8.2. P r o j e c t - s t u d y ' M i d d e n - B r a b a n t ' 
In 1973 a study was started by five research institutes in the 
Netherlands dealing with the rural area 'Midden-Brabant' (southern part 
of the country). The main purpose of this study is to develop a research 
methodology with which adequate information can be given on the pro-
blems and their solution regarding the layout of rural areas. Next to 
this main purpose several derived purposes are present, for instance: 
- integration of knowledge already available from different disciplines 
concerning certain problems in land layout, and the extension of 
research in connection with this integration; 
- developing of new fields of more fundamental research with regard to 
land layout; 
- obtaining of information on the area studied for the future layout 
of this particular area. 
The 'Midden-Brabant' area was chosen for this study because of 
the possible creation of a National Landscape there. A research program 
was made by means of an analytic-deterministic approach of the pro-
blems. The overall line of research is given in Fig. 28. 
As can be seen from this figure three phases are distinguished: 
- a reconnaissance phase 
- a research phase 
- an application phase 
From the point of view of research (the gaining of new knowledge) 
the second phase is the most important one, although new techniques 
may arise also in the third phase. In the second phase 3 different 
fields of research are distinguished: 
51 
reconaissance 
phase. Insight' 
knowledge 
V 
design of plan 
alternatives 
(discontinuous) 
\ / S 
feed back 
1 ] 
1 
determination of 
consequences 
per activity 
1 
eventually 
evaluation and 
weighting 
direct input 
("research phase, 
II < 'scientifical1 
[knowledge 
[application phase, 
['advising' knowledge 
Fig. 28. The overall research program in the project-study 'Midden-
Brabant' (after VAN LIER, 1974) 
a. demand research: determination of the area demand per activity 
(how much) as well as the importance of landscape protection (how 
strong); 
b. suitability research: determination of the suitability of parts of 
the area for different land-use activities. This will be done at 
two levels: 
. based on the existing situation 
. based on a situation where certain more or less autonomous de-
velopments have taken place; 
c. relation research: determination of the relationship between the 
different land-use activities. If possible this is going to be 
done in a quantitative way. 
The demand and suitability research will be done for the follow-
ing land-use activities: 
- agriculture 
- forestry 
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- nature conservancy 
- landscaping 
- outdoor recreation 
- housing 
Regarding the relation-research, in total 11 investigations are 
going to be carried out within two years (1975-1976). The following 
relationships between land-use activities will be studied: 
1. agriculture - landscaping 
2. forestry - landscaping 
3. agriculture - nature conservancy 
4. forestry - nature conservancy 
5. housing - landscaping 
6. outdoor recreation - landscaping 
7. outdoor recreation - nature conservancy 
8. traffic - landscaping 
9. traffic - nature conservancy 
10. forestry - housing 
11. forestry - outdoor recreation 
Having gained knowledge about the demand and suitability of the 
area for the different land-use activities, as also about the relation-
ship between them it will be tried either to draw up alternatives 
regarding the layout of the area (for instance the nomination to a 
National Landscape), including the determination of the consequences 
per activity, or to optimize certain functions (activities). In this 
set-up outdoor recreation planning is one of the important activities 
in the comprehensive planning system. 
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